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Journal Announcement: 9610W1 

Abstract: A quantitative analysis of mass transfer confined with 
biochemical reaction and correlation of experiment witn theory is carried 
out for immobilized cell packed bed reactors for the/xirst time. 
Experimental data on flow rates and pseudo first-oi?aer rate constants, 
k//p//s, for the continuous bioconversion of suga^ to ethanol in an 
immobilized cell reactor using Saccharomyces cez^visiae cells on activated 
bagasse chips has been analyzed and compared with theory. Theoretically, 
first-order reaction kinetics was considered^ and various external film 
diffusion models of the type j//D equals K/Re** minus **(**i** minus **n**) 
evaluated. The effects of external film diffusion in immobilized cell 
reactors have been quantified. Various yfiass transfer correlations were 
systematically tested and the mass tr^sfer correlation j//D equals 5.7 
Re** minus **o**.**5**9 correctly predicted experimental data. Use of this 
correlation is recommended to quanin.fy external film diffusion effects for 
the continuous bioconversion of aagars to ethanol in immobilized cell 
packed bed reactors. Finally, the mass transfer coefficient, k//m, was 
calculated as a function of the mass velocity, G, and the Reynolds number. 
Re. This study will be of user in making realistic engineering estimates of 
the effect of external mass/transfer on the observed reaction rates in 
immobilized cell bioreactofs. (Author abstract) 17 Refs. 

Descriptors: *Bioreacta^s; Mass transfer; Biochemistry; Chemical 
reactions; Packed beds ;y4<eact ion kinetics; Bioconversion; Sugars; Yeast; 
Cells 

Identifiers: Immob^ized cell packed bed reactors; Pseudo first order 
rate constants; Immobilized cells; External film diffusion; Mass transfer 
coefficient; Sacc^romyces cerevisiae 
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ISSN: 0015-5632 

Language: ENGLISH Document Type: ARTICLE 
Geographic Location: YUGOSLAVIA 

Subfile: SciSearch; CC LIFE — Current Contents, Life Sciences; CC AGRI — 

Current Contents, Agriculture, Biology & Environmental Sciences 
Journal Subject Category: BIOTECHNOLOGY & APPLIED MICROBIOLOGY 
Abstract: Saccharomyces diastaticus cells were immobili zed onto beech wood 

chips of different particle size and three pH value s. PH values in the 

range 0-6.0, and 1.84-1.^^ mm particle si ze had a positive effect on 

the immobilization process. The chosen carrier -1.84 mm-sized wood 

chips adsorbed 150 mg dry cell mass per q dry carrier mass . The Gibbs 

free energy and the activation energy for the first (monolayer) and 

second (multilayer) immobilization stages was 4581, 19090 and 8590 J g 

mol(-l), respectively The kinetics of immobilized cell systems in 

ethanol production have been studied in a packed bed-reactor. Ethanol 

production and the respiration quotient (RQ) were at a maximum at a 

dilution rate of 0.16/h. The reactor was operated under steady-state 

condition5 ; for ^^ 0 d at the dilution rate 0.16/h. 
Identifiers — Keywords Plus: CELL TECHNOLOGY; YEAST; GLUCOSE; FERMENTATION; 

CEREVISIAE; SYSTEMS; ALCOHOL; BATCH; PERFORMANCE; STRAINS 
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No. of Refs. : 6 ref . 

Document Type: P (Serial); C {Conference Proceedings) ; A (Analytic) 
Country of Publication: United States 
Language: English Summary Language: Spanish 

Beer of good organoleptic quality has been fermented in a simple 
single-reactor system in large pilot scale with yeast immobilised on a 
fixed bed of wood chips. The bed volume was 1000 L and ! production rate 50 
litres/hour. The time needed for fermentation has been 20-30 hours only. 
The system has been running continuously for several weeks. Beer flavour 
can be controlled by fermentation parameters. The system is economically 
attractive. Major savings in capital investments compared with conventional 
fermentation arise from smaller equipment volume and space required. 
Further savings come from smaller losses due to reduced yeast growth and 
practically no tank bottoms. Furthermore, the cleaning costs are smaller 
because of continuous operation and reduced equipment volume. There is 
additional saving potential in CO SUB 2 recovery cooling and waste 
management, which are more difficult to quantify. In spite of some extra 
costs attributable to increased pumping in the system, the net economical 
balance is clearly in favour of the new process. The system can be scaled 
up in modular design to increase flexility in varing capacity needs. The 
process is designed to be integrated with continuous maturation, thus 
providing all the benefits of a truly continuous process. 

English Descriptors: Beer; Alcoholic fermentation; Brewer yeast; 

Immobilization; Continuous system; Pilot plant scale 
Broad Descriptors: Alcoholic beverage; Boisson alcoolisee; Bebida 

alcoholica 

French Descriptors: Biere; Fermentation alcoolique; Levure brasserie; 
Immobilisation; Systeme continu; Echelle pilote 
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Comparative study of ethanol production by an immobilized yeast in a 
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(Etude comparative de la production d* ethanol par une levure immobilisee 
dans un reacteur tubulaire et dans un reacteur multietage) 
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Document Type: P (Serial) ; A (Analytic) 
Country of Publication: Federal Republic of Germany 
Language: English 

Etude comparative de la conversion de glucose en ethanol par 
Saccharomyces cerevisiae souche STV 89 immobilise sur des copeaux de bois 
dans un reacteur tubulaire et dans un reacteur multietage 

The productivity of continuous ethanol fermentation has been increased 
using fix ed bed reactors where a hi gh dc^nsity of yeast cells was maintained 
on _a packing of wood chips. Two different systems have been used: 1. A 
tubular reactor which produced alcohol solutions containing up to 13.5% 
(V/V) ethanol. High CO SUB 2 retention and a poor mass transfer between 
bulk medium and immobilized biomass prevented production rates higher than 
2,2 g/l.h. 2. A multistage reacto r where a better utilisation of the 
reactor volume led to improved performances. Solutions containing 132 g/1 
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of ethanol (16.5% V/V) were produced with a productivity increased up to 
4.8 g/l.h. A better distribution of the active biomass and a lower gradient 
of alcohol concentration between support and bulk medium are possible 
reasons for this improvement 

English Descriptors: Comparative study; Ethanol; Production; Yeast; 
Immobilization; Tube in shell reactor; Multistage apparatus; Natural 
energy; Biomass; Glucose; Saccharomyces cerevisiae; Conversion; 
Fermentation; Reactor; Comparative study; Bioreactor; Experimental study; 
France 

French Descriptors: Etude comparative; Ethanol; Production; Levure; 

Immobilisation; Reacteur tubulaire; Appareil etage; Energie naturelle; 
Biomasse; Glucose; Saccharomyces cerevisiae; Conversion; Fe mentation; 
Reacteur; Etude comparative; Bioreacteur; Etude experimentale; France 
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Integrated Bioreactor-Separator [Permits] in situ Recovery of 
Fermentation Products by a Novel Membrane -Based Dispersion-Free Solvent 
Extraction Technique 

Frank, G. T.; Sirkar, K. K 

SOURCE: Biotechnol. Bio eng. Symp . no. 17/Symp. Biotechnol . for Fuels & 
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PUBLICATION YEAR:C iaB6^ 
DOCUMENT TYPE: CONfERE?JCE LITERATURE 
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•A locally integrated bioreactor-separator was used for the recovery of 
biomass fermentation products. The tubular a pparatus contains numerous 
axially located microporous hydrophobic hollow-fiber membranes evenly 
d^istributea among immoDiiizea niocataiyst particles. Nutrients are" supplied 
to the biocatalyst as in an immobilized-cell tubular reactor. The substrate 
flows through the shell side space which is packed with wood chij ^s. A 
solvent, dibutyl phthalate, flows through Oie hollow-fiber lumina and 
continuously extracts the products produced locally in the fermentor using 
a recently developed dispersion-free solvent extraction technique. Carbon 
dioxide is also removed continuously throughout the length of the fibers, 
ensuring greater reactor stability. The hollow fibers are also used to 
supply oxygen throughout the reactor while removing carbon dioxide. 
Production — of — ethanol by yeast fermentation is considered, and data are 
presented. (8 fig., 18 ref., 1 tab.) 
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